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in which* 

represents an oxygen or sulphur atom or 
an S=C group j 

~M represents an oxygen or sulphur atom, or 
an optionally halogenated CE 2 radical; 

-p is an integer equal to 0 or I; 

-* means the asyssaetric carbon atom 
corresponding to a stereospecif ic 



{11)64586/94 ^ 

configuration? 
-R l and R 2 are different, and represent; 

- an alkyl or haloalkyi radical 
containing 1 to 6 carbon atoms or 

- an alkoxyalkyl, axkyithioaikyl^ 
alky Isulphonylaiky I ? 

monoalky laiEiiioalky 1 f aikenyl or alkynyl 
radical containing 2 to 6 carbon atoms 
or 

- a diaikylainiiioaikyi or cyeloalkyi 
radical containing 3 to 7 carbon atoms 

or 

- an aryl radical comprising phenyl t 
naphthyi r thienyl f furyl, pyridyl M 
benzothisnyl , benzof uryl e quinoiyi f 
isogiainolyl or msthylenedicxyphenyl f 
optionally substituted by 1 to 3 groups 
chosen from R £ or 

- an arylalkyl^ aryloxy alkyl , 

ary IthioalkyI or arylsniphonyialkyl 
radical f the terms aryl and alkyl having 
the definitions given above or 

- and R 2 can form, with the carbon to 
which tbey are bonded on the ring,, a 
carbocycle or a heterocycle having front 
5 to 7 atoms f it being possible for 
these rings to be fused to a phenyl, 
optionally substituted by 1 to 3 groups 
chosen from W% 

- E 3 represents s 

- * ./3 
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- a hydrogen or an optionally 
halogenated C^C 7 alky I radical, when p 
is equal to 0 or (m) P is a CH 2 radical, 

- an optionally halogenated C a ~C 2 alky I 
radical, when (M) p represents an oxygen 
or sulphur atom; 

~R 4 represents: 

- the hydrogen atom or 

- an aikyl group containing 1 to 6 

carbon atoms or 

- an alkoxyaikyl , alkyithioaikyl r 
haloalkyl , cyanoalkyl, thiocyanatoalkyl , 
aikenyl or alkynyl group containing 2 to 
6 carbon atoms or 

- a diaikyiami.noaiky 1 s 
alkoxycarbonylalkyl or N- 
alkylcarbamoylalkyl group containing 3 
to S oar bon atoms or 

- an H 9 H-dialky Icarbamoy iaikyi group 
containing 4 to 8 carbon atoms or 

- an aryl radical r comprising phenyl , 
naphthyl, thlenyl, furyl , pyridyl^ 
pyrisnidinyi, py r Ida 2 iny 1 s pyrazinyl f 
benzothieny 1 ? benzofuryi # quinoiyi ? 
isoquinolyl or methyienedioxyphenyl / 
optionally substituted by 1 to 3 groups 
chosen from R* or 

- an aryialkyl , siryloxysilkyl ? 
arylthioaikyl or aryisulphonylalkyl 
radical f the terms aryl and alley 1 having 
the definitions given afao?ei 
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-R* represents: 

- K t except when R* is B, or 

~ an alky 1 ^ haloalkyl* alkyl sulphonyl or 
haloalkylsulphonyl radical containing 1 
to 6 carbon atom or 

- an alkoxyalkyl, alkylthioalkyl, acyl, 
alkenyl^ alkynyl, haloacyl, 
alkoxycarbonyl $ haloalkoxycarbony 1 f 
aikoxyalkylsulphcnyi or 

cyanoalkyisulphonyl radical containing 2 
to 6 carbon atoms or 

- an alkoxyalkoxycarbonyl, 
aXkylthioalkcxycarbcnyl or 
cyanoalkoxycarbcnyi radical containing 3 
to 6 carbon at cms or 

- the forz&yl radical or 

- a cycloalkyl, alkoxyacyl f 
alky 1 thioacy i $ cy anoacy 1 9 

a 1 ke ny 1c ar bony 1. or a iky ny 1 c ar bony 1 
radical containing 3 to S carbon atoms 
or 

~ a cycloalkylcarbonyl radical 
containing 4 to 8 carbon atoms or 

- a phenyl; arylalkylcaxbonyl , 
especially phsnylacetyl and 
phenylpropionyl j arylcarbonyl, 
especially benzoyl f optionally 
substituted by 1 to 3 groups from R 6 ; 
thienylcarbonyi ? fnry Icarhorsyi j 
pyridylcarbonyi ; benzyl oxyearbonyl ; 
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f u r £ u ry 1 oxy ca rb-o nyl; 

t atrahydrofur fury loxy carbonyl? 

thieny laasthoxycarbonyl I 

py r idly Ixssethoxy car bony 1 ; phenoxycarbonyl 
or (phenyltbio) carbonyl, the phenyl 
being Itself optionally substituted by 1 
to 3 groups from (alkylthio) carbonyl? 

( haloalky Ithio } carbonyl 7 

{ alkoxyalkylthio ) carbonyl ; 

{ cyanoalkylthio ) carbonyl ; 

( hanzy Ithio ) carbonyl ? 

( f urf urylthio ) carbonyl ; 

( tetrahydrof urf urylthio ) carbonyl ; 

{ thienylme thy Ithio ) carbonyl j 

( pyridy lmethylthio ) carbonyl or 

aryl sulphonyl radical or 

~ a carbamoyl radical, optionally mono- 

or disubstituted by: 

- an alKyl or haloalkyl group 
containing 1 to 6 carbon atoms or 

- a cycloalkyl, alkenyr or alkynyl 
croup containing 3 to 6 carbon 
atoms or 

- an alkoxyalkyl, alkyitbloaikyl or 
cyanoalkyl group containing 2 to 6 
carbon atoms or 

- a phenyl s . optionally substituted 
by 1 to 3 W groups | 

- a sulph&aioyl group, optionally mono- 
or disubstituted bys 
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- an alky I or haloalkyi group 
containing 1 to 6 carbon atoms or 

- a cycloalkyl, alkenyl or aikynyi 
group containing 3 to 6 carbon 
atoms or 

- an alkoxy&lkyl, aikylthioalkyl or 
cyanoalkyl group containing 2 to 6 
carbon atoms or 

- a phenyl., optionally substituted 
by 1 to 3 R 5 groups | 

- an alkylthioalkyl sulphonyl group 
containing 3 to 8 carbon atoms or a 
cycloalkylsulphonyl group containing 3 
to 7 carbon atoms? 

- R 4 and R% taken together , can also 
form, with the nitrogen at on? to which 
they are attached^ a pyrrolidine , 
piper Ldi.no f morpholino or piperazino, 
optionally substituted by an alkyl 
containing 1 to 3 carbon atoms f group? 
represents; 

- a halogen atom or 

- an alkyl, haloalkyi, aikoxy, 
haloalkoxy, alkylthio, haioalJcylthio or 
alkylsulphonyl radical containing 1 to 6 
carbon atoms or 

- a cyclcalkyl, halocycloalkyl, 
alkenyloxy, alkynyloxy, alkenylthio or 
alkynylthio radical containing 3 to 6 
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carbon atoms or 

- the nitre or cyano group or 

- an amino radical, optionally mono- or 
di^ubstituted by an alkyi or acyi 
radical containing 1 to 5 carbon atoms 
or an aikoxycarbonyl radical containing 
2 to 6 carbon atoms 

- a phenyl,, phanoxy or pyridyloxy 
radical, these radicals optionally being 
substituted by 1 to 3 groups , which are 
identical or different , chosen from R 7 j 

- R 7 represents : 

- a halogen atom chosen from fluorine, 
chlorine ? bromine or iodine, or 

- a linear or branched alkyi radical . 
containing from 1 to 6 carbon atoms, or 

- a linear or branched alkoxy or 
aikylthio radical containing from 1 to 
6 carbon atoms r or 

- a linear or branched haloaikoxy or 
haloaikylthio radical containing from 1 
to 6 carbon atoms, or 

~ a. nitrile radical^ or 

- a nitre radical j 

and the agriculturally-acceptable salified forms of 
these compounds * 
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13* Optically active Gompounds which are useful 

especially as intermediates in the preparation of the 
compounds of .formula I according to one of claims I to 
4, characterized in that they have the formula? 
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in which R- to R s have the same meanings as in 
-he general formula I of the invention,, 
end of formula IX J 



o 

TV 



in which R 3 represents an optionally 
halogeaated C^-C. aikyi radical, 



* i 1 
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end of formula Xllb: 




XHb 



in which S 5 has the same mean lag as abo^e and 
R fe represents a phenyl r pbeaoxy or pyridyioxy radical / 
these radicals optionally being substituted by 1 to 3 
groups, which are identical or different , chosen from 
as defiaed above* 

IS. Fungicidal compositions comprising r in 

combination with one or more solid or liquid vehicles 

which are acceptable in agriculture and/or surface- 

active agents -which are also acceptable in agriculture f 

one (or a nuasber of) active material caossl from the 

compounds of formula I according to cme of cl-axms 1 to 
4. 
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INVENTION TITLE: 

Fungicidal opiicaliy active 2-imi<feaaEii*5-one ssd 2-iandaraiiiie--5-t2iioiie derivatives 



The following statement is a fall description of this invention including the best method 
of performing it known to me/us:- 



The subject of the present i&veation is new 
optically active 2~i3s*id&zoii»-5~one and 2^iiaidazol£a€- 
5-thio&e derivatives for use ix& plant protection r their 
process of preparation asd the cosspouads which can 
optionally be used as intermediates in the preparation 
processes* It also relates to fungicidal compositions 
based OB- these compounds and to a process for the 
treatment of fm^gal diseases, of crops using these 
compounds* 

The racemic. compounds derived from 2— 
istidazoljja— 5*-<»&es and 2^i3Eida20-line*-5--thio2ie^ ara 
described in Suropeaa Patent Applications BP 551 04 8 aisd 
SP 59-9745, and in International Application WG 
94/01410. 

It has now been discovered that one of the 
optical isomers of these compounds has a biological 
activity which is smieh greater than that of the other 
isomer and that of the racemic modification* 

Qtte object of the invention is therefore to 
provide new compounds which are useful 1b controlling 
fungal diseases of crops. 

Mother object of the- invention is to proin.de 
new 2~i3B±da2ol±n~5-ozie and. 2- i^idazol.liie-5-thioae 
derivatives which are active at a dose ^hich is redoced 
with respect to that of the raceaaic derivatives - 

It has now been found that these objects 
could he achieved by virtue of the products of the 
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ntion* which are optically active 2-iniida3oiin^5^ 
or 2 -imidazoline- 5~thicne derivatives of general 
tula I: 



in which : 

represents an oxygen, or sulphur atom or 
an S -O group ; 

-*M represents an oxygen or sulphur atom^ or 
an optionally halogenafced CB- 2 radical j 

is an integer equal to 0 or 1; 
* means the aswmxetrie carbon atom 
cor responding to a stereospecific 
conf igur at ion ; 

and R 2 are different and represents 

- an elkyl or haioalkyl radical 
containing- 1 to 6 carbon atoms or 

- an alkoxyaikyi , alkylthioalkyl £ 
alkylsulphonylalkyi , 

monoaiky laminoaiky 1 r alkenyl or alkynyl 
radical containing 2 to 6 carbon atoms 
or 

- a dialkylaminoalkyl or cy^loaikyl 
radical containing 3 to 7 carbon atoms 
or 




W 



- an aryl radical comprising phenyl, 
naphthyl f thienyl ? f uryl P pyridyl / 
benzothienyl , benzof isryl , quinolyl f 
isoquinolyl siethylenedioxyphenyl/ 
optionally substituted by 1 to 3 groups 
chosen from or 

~ an aryiaikyl^ ary loxyalkyl r 
arylthioalkyi or arylsulphonylalkyl 
radical/ the tenr^ aryl and alky I having 
the definitions gi^aa above or 

- E 1 and R 2 can form, with the carbon to 
which they are bonded on the ring, a 
carbocycle or a heterocycle having from 
5 to ? atoms , it being possible for 
these rings to be fused to a phenyls 
optionally substituted by 1 to 3 groups 
chosen from H*£ 

R 3 represents t 

- a hydrogen or an optionally 
haiogenated C x ~€ 2 alky I radical , when p 
is equal to Q or fM} P is a CE 2 radical^ 

- an optionally halogenated C,-C 2 aikyl 
radical, when (H\ p represents an oxygen 
or sulphur a tamp 

H* represents s 

- the hydrogen atoas or 

- an aikyl group containing I to 6 
carbon atoms or 



- an alkoxyalkyl, alky Ithioalky 1 f 
haloalkyl^ cyanoaikyl/ thiocyanatoalkyl f 
alkanyl or alkyayl group containing 2 to 
6 carbon atons or 

- a dialkylaminoalkyi, 
alkoxycarbonylalkyX or H~ 
alkylcarfaamoylalkyl group containing 3 
to & carbon atoms or 

- an N f N-dialkylcarbantoylalkyl group 
containing 4 to 8 carbon atoms or 

- an aryl radical,, comprising phenyl # 
naphthyl, thienyi, f uryl * pyridyl . 
pyrimidinyl pyridaziriyl 3 pyrazinyi , 
benzothienyl ? benzofuryl f quinolyl ,- 
isoguinolyi or methy lenedioxyphenyl , 
optionally substituted by 1 to 3 groups 
chosen from or 

- an arylalkyl, aryloxyalkyi , 
arylthioaikyl or aryisuiphonyiaikyl 
radical , the terms aryl and alkyl having 
the definitions given above? 
represents^ 

- Bp except when H 4 is H # or 

* an alkyl,, haloalkyl, alkyl sulphonyl or 
aaioaikjisalphonyl radical containing 1 
to 6- carbon atosis cr 

- an aikoxyalkyl^ alkylthloalfcyl , aeyi, 
aikenyi , aikynyi , haloacyl , 



alkoxycarbony I , haloalkoxycaxboayl f 
alkoxyalkylsulphonyl or 

cyanoalkylsulphonyl radical containing 2 
to 6 carbon atoms or 

- an alkoxyal:<oxycarboxiyl, 
alkylthioalkoxycarbonyl or 
cyanoalkoxycarbonyl radical containing 3 
to 6 carbon atoms or 

- the forxsyl radical or 

- a cycloalkyi, alkoxyacyl, 
alkylthioacy 1 , cyanoacyl , 
alkenylcaxbonyl or alkynylcarbonyl 
radical containing 3 to 6 carbon atoms 
or 

~ a eye loalkylcar bony 1 radical 
containing 4 to 8 carbon atoms or 

- a phenyl; arylalkylcarbonyl , 
especially phenylscetyl and 
pheny Ipropionyl ; aryicarbonyl , 
especially benzoyl r optionally 
substituted by 1 to 3 groups from R 5 £ 
fchieny Icarbosy 1 f f ury Icarbonyl ; 
pyridylcarbonyl f ben zyl or/car bony 1 ; 

f urf ury lexycarbonyl ; 
tetrahydr of ur fury loxycar bony 1 ? 
thieay imethoxycarbonyl I 

pyridyiiaethoxycarbonyl } phenoxycarbonyl 
or ( pheriy Itbio ) caxbonyl , the phenyl 



being itself optionally substituted by I 
to 3 groups from E 6 | ( alky Ithio ) carbony 1 ; 
( haioalky Ithio ) carbony 1 ; 
( a 1 koxy a I ky Ithio } carbony I } 
( cy anoalky Ithio) carbony 1; 
(benzy Ithio) carbony 1; 
( furfurylthlo) carbony I ; 
( tetrahydrofur fury Ithio ) carbony! ; 
( thienylmethy Ithio } carbony 1 j 
{ pyridylmethy Ithio ) carbonyi or 
arylsulpho&yl radical or 

- a carbamoyl radical ? optionally mono- 
or di substituted by? 

- an alkyl or haloalky I group 
containing 1 to 6 carbon atoms or 

- a cycloalkyl, alkenyl or alkynyi 
group containing 3 to S carbon 
atoms or 

- an alkoxyalkyl f alkyl thioalkyl c3 
cyanoalkyl group' containing 2 to 6 
carbon atoms or 

- a phenyl, optionally substituted 
by 1 to 3 H 6 groups t 

- a sulphamoyl groups optionally mono- 
or di substituted byi 

- an alkyl or haloalky 1 group 
con.taln.liig 1 to S carbon atoms or 

- a cycloalkyl, alkenyl or alkynyi 



group containing 3 to 6 carbon 
at "tes or 

- an alkoxyaikyl, alkylthioalkyl or 
cyanoalkyl group containing 2 to 5 
carbon, atoms or 

- a phenyl, optionally substituted 
by 1 to 3 R s groups t 

- an alkylthioalkyl sulphonyl group 
containing 3 to 8 carbon atoms or a 
cycloalkylsulphonyl group containing 3 
to 7 carbon atoms } 

- R 4 and R% taken together s can also 
form J, with the nitrogen atom to which 
they are attached 3 a pyrrolidine t 
piperidino , morphoiino or piperazino, 
optionally substituted by an aikyi 
containing I to 3 carbon atoms f group; 
represents s 

- a halogen atom or 

- an alky I , haloalkyl, aikoxy, 
haloalkoxy, alkylthio, haloalkylthio or 
alkylsulphonyl radical containing 1 to 6 
carbon atoms or 

- a cycloalkyl, halocycloalkyl, 
alkenyloxy , alkynyloxy^ aikenyithio or 
alkynylthio radical containing 3 to 6 
carbon atoms or 

- the nitre or cyanc group or 



- an amine radical f optionally mcno- or 
disubstituted by an aikyl or acyl 
radical containing I to 6 carbon atoms 
or an alkoxyc&rbonyl radical containing 
2 to 6 carbon atoms 

- a phenyl ^ phenoxy or pyridyloxy 
radical f these radicals optionally being 
substituted by 1 to 3 groups,, which are 
identical or different , chosen from B? ; 

- R 7 represents: 

- a halogen atom chosen from fluorine , 
chlorine ff bromine or iodine , or 

- a linear or branched alkyi radical 
containing from 1 to 6 carbon atoms ^ or 

- a linear or branched aikoxy or 
alkylthio radical containing from 1 to 
6 carbon atoms, or 

- a linear or branched haloaikoxy or 
haioaikylthio radical containing from 1 
to 6 carbon atoms, or 

- a nitrile radical f or 

- a nitre radical. 

The invention also relates to the 
agriculturally-acceptable salified forms of the 
compounds defined above , 

According to a preferred variant of the 
invention , the optically active compounds according to 
the invention have the formula II % 



9 




/ 
R 5 



in which the various symbols have "the same meaning as 
in the formula I • 

Finally ? the compounds of the invention will 
advantageously be chosen from the compounds of formula 
5 II in which W represents an oxygen atom. 

The method of preparation of the compounds of 
formula I is shown in the following paragraphs ^ 
according to two process variants A and B* The symbols 
represented in formula X, which appear in this 
10 description of the method of preparation , retain the 
same meaning as in the general definition of the 
invention^ unless another definition is expressly 
attributed to them* 

The examples below illustrate the optically 
15 active derivatives of formula I and their process of 
preparation * 

The structures of ail the derivatives 
illustrated were characterised using at least one of 
the following spectral techniques % proton NMR 
2 0 spectrometry , carbon- 13 MMR spectrometry s infrared 
spectrometry and mass spectrometry , as well as the 
usual methods for measuring optical rotations. The 
enantiomeric excesses were determined either by chirai 



phase high performance liquid chromatography or by NMR. 

In the tables below , the phenyl 7 methyl and 
ethyl radicals are represented by Ph, Me and Et 
respectively * 

variant A t 

First stage i 

In a first stage of this variant f a 
description is given of the preparation of the optical 
isomers of formula I from amino acids which are 
optically pure or greatly enriched in one ertaiitiomer a 
Optically active compound greatly enriched in a 
specific enantiomer is understood to mean a compound 
containing at least 30 preferably 95 %, of this 
enantiomer. 

The optical isomers of formula I are prepared 
according to three series of processes, depending on 
the meaning of the (M} p -H 3 group* 

1) Preparation of the compounds of formula I 
in fcrhich p 1 and M — S and W = O: 

The compounds of formula I in which p = 1 and 
M - S and W = 0 are prepared by reaction of the 
compound of formula III? 



.L 4. 




in which W represents an oxygen atcsn f with 
the compound of formula R 3 X., in which X represents the 
chlorine 9 bromine or iodine atom or the sulphate group 
or an alkylsulphonylcxy or ary 1 s u 1 phenyl oxy group, 
5 alkyl and aryl being as defined above for H 1 and R 2 » The 
reaction is carried out in a solvent and in the 
presence of a base » It is possible to use, as base, an 
aikoxide, for example potassium tert-butoxide , an 
alkali metal or alkaline earth-metal hydroxide r an 

10 alkali metal carbonate or a tertiary amine* It is 

possible to use, as solvent, ethers s cyclic ethers,, 
alkyl esters 9 acetonitr lie f alcohols containing I to 3 
carbon atoms or aromatic solvents ? for example 
tetrahydrof ur an , at a temperature between -5°C and 

15 +8Q*C« 

A variant of the method described above 
consists in using the so-called C5 one-pot ?e process 
(Diagram I) as described in European Patent Application 
EF 551048. This method consists in starting directly 
2 0 from the isothiocyanate of formula IV which is treated 
with a compound ox formula V in a solvent and in the 
presence of a base as described above. The intermediate 



of formula Ilia in the -salt form Is not isolated but Is 
treated directly with the compound of formula H 2 "X in 
which X has the same meaning as above 




(Diagram 1} 

Example It { + } - f 4S j -4-inathvl a "2"-methylth:io-4-r>heiivl-l- 
pheny la2nino-2-iinida2oliii"5-orie {Compound Bo* I } 

682 g (3.08 mol } of methyl [ + )- (2S) -2-ph«iyl~ 
2- f isothiocyanato) propionate, dissolved in 4 i of 
anhydrous tstrahydrof uran f are introduced into a 20 1 
reactor through which passes a stream of argon. Cooling 
is carried out to I5°C, 343 g (3« 08 mol) of 
phenylhydrazine, dissolved in 2 1 ox tstrahydrof man, 
are run in over 3D sin, the temperature being 
maintained between 15 C C and 16 *C. The mixturs is kept 
stirring for 40 aiin and then cooled to 0° • A solntics 
of 346 g (3.08 mol) of potassium tert-butoxide in 4 1 
of tetr&hydrofuran is run in ever 1 hour ; the 



temperature being maintained at 0*C* The mixture is 
stirred for a further 2 hours at 0*C and the formation 
of a pale-pink precipitate is observed* 218 ml 
(3.39 ieoI } of methyl iodide are run in over 15 mxn, the 
temperature being maintained between 0°C and 3"C f and 
the temperature is then allowed to rise to room 
temperature while continuing to stir for 2 hours * The 
reaction mixture is poured onto 5 1 of water- After 
separating, the aqueous phase is extracted with 3 times 
3 1 of ethyl acetate* The combined organic phases are 
washed with 5 1 of water, dried over magnesium sulphate 
and then concentrated under reduced pressure. 1099 g of 
a brown solid are obtained „ The latter is 
recrystallized from 2 1 of toluene, 

There are obtained s after drying f 555 g of 
( + ) - { 4S } "4~methyl~2-methyithio-4-pheByl^l-phenyia2nino-- 
2 -imidazoline 5 -one in the form of an off-white solid 
melting at 138*C (Yield *= 58 %; [£]* 7 * c - + 61.1° (-r or 
- 2 „ S° | (c - 0.86 in sthanol) j degree of enantiomeric 
excess (e.ej > 98 %;> * 

In the sane way ? the following analogous 
compounds of formula Ila were obtained % 
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The compound of formula XII in which W 
represents an oxygen atom can be prepared. by a 
cycli^ation reaction between an isothiocyanate of 
formula TVs 

R ; -<;l>;=c = S 
CO ; R 

in which R represents a C^-C, alkyl^ and a 
compound of formula V : 

R 4 — N- 

i 

R 5 

The cyclizatios reaction can be carried out: 
in two ways? 



NH, 



15 

- thermally : in this case, the mixture of the 
reactaats is heated at a temperature between 110*C and 
130°C in an aromatic solvent, such as toluene, xylene or 
chlorcbenzenes , 

- in basic mediums the ayalizaZion reaction 
is carried out in the presence of one equivalent of a 
base such as an alkali metal alkoxide, an alkali metal 
hydroxide or a tertiary amine* Ifedar these conditions , 
cyclization takes place at a temperature between -10 
and h-80°C. It is possible to use t as solvent ? 
especially ethers, cyclic ethers, alcohols, esters, DMF 
or 0MSO- 

Examo^^2i_Lh) = ( 4S \ :^lgt]^^ 
tiy^hyd antoin f Compound Bo . 7} 

0.7 g (0.00316 xaol) of methyl t+) -{2S} -2- 
isothiocyanato-2*phenylpropionate / diluted in 15 ml of 
dry tetrohydrof uran , is introduced into a 100 ml 
three-necked flask u^der a dry nitrogen atmosphere » 
0.32 ml (0,003 IS moi) of phenylhydrazine, diluted in 5 
mi of tetrohydrof uran , is run in at -2Q*C In a single 
step, The temperature rises by 2*C* The medium is kept 
magnetically stirring for 30 min* Appearance of a 
dark-beige precipitate. The mediun Is neutralized with 
0.4 ml of acetic acid and then treated with 20 ml of 
water. After separating, the aqueous phase is extracted 
with 3 times 20 ml of ethyl ether. The organic phases 
ara combined, washed with 2 times 30 nil of water, dried 
o-er magnesium sulphate and then concentrated under 



reduced pressure* 'The solid residue obtained Is 
chromatographed on a silica column, using an elueat 
mixture composed of heptane and ethyl acetate In. the 
proportions 50/50 * 

0.55 g of (+)-(4Sj -4 -methy 1-4 -phenyl- 1- 
phenyl amln o- 2 - t hiohy dan t oi n is collected in the form of 
a beige solid melting at 167°C (yield - 58 %; |> J§ 7 ^ - 
-r36° (+ or - 2-2*3 (c 35 0. 8 in methanol)), 

The isothiocyanates of formula IV can be 
prepared according to one of the processes mentioned in 
Sulfur Reports , Volume 8 (5), pages 327-375 (1989) , 
from the e- amino acid of formula VI via the amino ester 
of formula X: 

R s CO,H 



In a way well known to those skilled In the 

art * 

Example 3 : aethgl f^;-(2Si -2~lsotfalocvanato~ 2~pheiryl- 
pro pionate f Compound lo, 8* 

780 g (3.61 mol) of methyl (4*)- f 2S) -2»amno- 
2-phenylpropionate hydrochloride and then 3*4 1 ox 
water ctre introduced Into a 20- 1 reactor. The 
temperature is brought to 2G°C* 3*4 1 of toluene are 
added and then 911 g { 10. 8 xaol) of sodium 




feydrogeBoarbo-aate are add&d portionwi&e over I hour* 
The tenpexratore falls to 8-9-*C 276 sal {3.61 xaol) of 
thiophosge&e are ran in oi^er 2 hoars* The reaction is 
accompanied by a& evolution of gas and by a rise in 
teniperatmre, which reaches 24 °C at the end of the 
addition. The medium is kept; stirring for a furt.fe.er 2 
hours, After separating, the aqueous phase is extracted 
with 2 I of toluene. The combined toluene phases are 
washed with 4 I of water and then dried over magnesium 
sulphate* Tfea solution is concentrated unde-r reduced 
pressure* 

There are obtained 682 g of methyl (^5-{2S)- 
2-isotMocynanalw-2^hei^lpropionate in the form of a 
slightly coloured oil (Yield = 85 %• [a]J*" c = *16* ( + or 
- 6.4*) (c « 0.78 in chloroform))* 

2xt the saine way, the following analogous 
compounds of formula XVa were obtained: 




IS 



; Compound 
Mo * 


R* 


Solvent 


physical 
state 


\Yd {%) 


Q 

a 


H 


(0,78) CHCj. 3 


: G*i 


85 


17 


4-F 


(+) 


s Oil 


72 \ 


\ 28 


4-F 


{-) 


OH 


80 


13 


4- {4~FPhjO 


f+; 


Oil 


61 


20 


4-(4~FFh}0 


-12* fC. 7/ ston 


Oil 


70 ; 



2*he asiino esters of structure X can be 
obtained. In a known way either by s 
1° ~ diastereoselective filiation of a prochiral 

compound followed by deprotection of the chiral moiety 
as described by R.S. Atkinson et al., Tetrahedron ^ 
1992, 48 r pp 7723-30, 

- resolution of the corresponding racemate 
15 vita a chiral cosspound as described by Y. Sugi and 

S* Mitsni^ Bull* Chem, See. Japan, 1969 / 42, pp 2984- 

» esterification of a chiral amino acid as 
described by D.J, Cram et al., J « Aa. Chem. Sec. , 1361, 
20 S3f PP 2183-39. 

BxasiBlg^li ..diethyl LtinXISj -2-amin^?-nKor>vi propionate 
hydrochloride. (ComppBud Mo. 5) 

oil g {3,7 moi) of ( + ) 
phenylpropionic acid are charged to a 10 I reactor s to 
25 which 5 1 of methanol are added. SIS ml (11.22 mol) of 
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thionyl chloride are run onto the white suspension 
formed over 2 hours. The temperature reaches 58 °C at 
the end of the addition. A significant evolution of gas 
Is observed # which gas Is trapped by a dilute sodium 
5 hydroxide solution* Taa medium is heated at 65°C for 14 
hours* The solution is then concentrated under reduced 
pressure, The solid obtained Is treated with 1 1 of 
toluene e filtered and then dried under vacuum* 
There are obtained 7S2 g of methyl (+ ) - { 2S} -2-amino-2- 
1C phenylpropionate hydrochloride in the form of a white 
powder melting at 1S2*C {Yield = 62 %; Ia]f c ~ +53.3* 
(+ or - 3.3*) (c « 0.75 in water ) } • 

In the same way,, the following analogous 
compounds of formula. Xa were obtained: 




NO « 




Solvent 


state 




yd {%} 


9 


H 


-4-5 4 (Q -z?J. f CHCj* , 


w&lt,& 
crystals 






\ 21 




f0.5; ^tOH 


whlt& 
solid 




•0 "5 


22 






solid 






23 


4-{4-F?h)Q 




white 
1 solid 




a? 


24 


4-{4~FPh)Q 


r-j 


white 
solid 


1 
j 


95 

i 



Methyl (+ ) - { 2S ) -2 -amino- 2 -phenyipropionate is 
obtained by treating the hydrochloride prepared above 
with one equivalent of sodium hydrogencarbonate and 
then extracting with dichloromerhane * It exists in the 
form of a. colourless , slightly viscous oil H&lW* c = 
4-54 .8° or - 2,7°; (c = 0*91 in chloroform} $ e-a > 
95 %}* 

2) Preparation of the optical isomers of 
formula I in which p ~ 1 and M « O and W — Ot 

The compounds of formula X in which p «= 1 and 
M = 0 and W — O are prepared by reacting the 
corresponding compound of fonaula 1 for which p - 1 and 
M = s f according to a process described in European 
Patent Application EP 599749 p with the alcohol of 
formula E~OH~ in a solvent, in the presence of a strong 
base and at a temperature between 50 and 80 o C* It is 



possible to use, as strong base, an alkali metal 
alkoxide R 3 0"Met% In which Met" represents an alkali 
metal or alkaline-earth metal, an alkali metal 
hydroxide or a strong organic base. The reaction is 
preferably carried out by taking the alcohol R 3 OH as 
solvent and by using the corresponding sodium aikoxide 
R 3 CTIia* as base?* 

Example 5 t f + ) - i 4S ) ~4~methv l- 2-methoxy-4-obenyl-l- 
phenvlaiaino-2- imidazolin-5-one (Compound Mo, 3) 

80 mi of methanol and then 0,74 g (0.032 moi) 
of sodium* cut into thin pieces, are introduced into a 
250 ml, three~necked, round-bottomed flask under a dry 
nitrogen atmosphere* 5 g (0.016 mol ) of ( + } - ( 4S } -4- 
methyi-2-iiiethylthio~4 -phenyl- 1 -pheRyla2nino~2- 
imidazoline 5 -one are then added . The mixture is brought 
to reflux for 2 0 ho The mixture is cooled to room 
temperature and then acidified with 0*5 ml of acetic 
acid* The methanol is removed by distillation under 
reduced pressure and the residue obtained is then taken 
up in 50 ml of ethyl ether , washed with 3 times 40 ml 
of water, dried over magnesium sulphate and then the 
solution is concentrated under reduced pressure, A 
reddish honey is obtained which is purified by 
chromatography on a silica column with a 7 0/30 
heptane/ethyl acetate mixture as sluent, 

2 q of {-!-) -( 4S ) -4 -methyl -2™methoxy-4 -phenyl - 
l-phenyIamino-2-lisiidazelin--5-one are obtained in the 
form of a pale-piak powder melting at 132 *C (Yield — 
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42%? [>}g 5 * c «= t53.1° oz; - 2.4°) (c = 1 In methanol ) ; 
e*e, > 98 %} * 

In the same way f the following analogous 
compounds of formula Xb were obtained: 



CH 3 




NO . 






[s] D (C) Solv&nt 




Yd {%) 




Ph 


H 


±53* (1.0) HeOH 




42 


25 


Ph 


4-F 


+34* (0.5) 


J 25 


66 


^5 


Ph 


4-F 


-33° (0.5) EtOH 


125 


€6 


27 


3-F.Ph 


4-F 


+29* {0.5} EtOH 


250 


43 


2a 


3-FPh 


4-F 










Ph 


4-{4-F&h)0 




glass 


25 ; 


-' 3 


Ph 


4~ (4-FJ?h}0 


-12° f0.4; St OH 
• 


glass 


44 

i i 



10 



3 ) Preparation of the optical isomers of 
formula. I in which p = 0 z 

The compounds of formula I in whieh p = 0 and 
H 3 is a hydrogen atom are obtained from the compound of 
formula VII t 
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R 



// h . 

I 



by reacting the latter with disaethylformaipJ.de dimethyl 
acetal (DMFDMA) . The reaction is carried out at a 
temperature between 10 and 100*C, in excess DMFDMA. 

The compound of formula VII is prepared from 
5 a compound of formula VIII s 



NH 3 CI 

o 



by reaction of the latter with the compound 
of formula V f at a temperature between -20 and 4Q*C, in 
a solvent consisting of a cyclic or non-cyclic ether ? 
optionally ia the presence of a base. The base is 

0- chosen from nitrogenous organic bases such as 
triethylamin© or pyridine* 

The compounds of formula VIII can be obtained 
from the a-Bmi.no acid of formula VI by observing the 
method described by S. Lsvine in J. Am. Chens, Sac* of 

5 1953 s Volume 76^- page 1392* 



The optically active compounds of formula I 
in which R 3 is an optionally halogenated C.-C 2 alkyl 
radical and in which p — 0 or p — 1 and M — CH 2 are 
obtained from the compound of formula IX% 




in which Br represents a C I -C 3 alkyl radical? 

by reaction of the latter with the compound 
of formula V, under conditions &<adua&d f by analogy ? 
from the method set out in the article by J* P. 
Branquet et al. in Bull* Sec . Chixru de France ? 1965 , 
{ 10 s e pp 2942-2954 * 

This same article gives a procedure at the 
end of which the compound of formula IX can be prepared 
from the gc— amino acid of formula VI* 

S econd stage s 

The method of access to the optically pure or 
greatly enriched a -amino acids of formula VI used in 
the above stage is specified in this second stage. 

These £~ amino acids can be obtained according 
to one of the following methods? 

- either by diastereoselective synthesis and 
then suppression of the chiral moiety w as described by 
M* Chaari* A. Jenhi ? J lavergne and P* Vialiefont in 
Tetrahedron - 1991, Volume 4, pages 4S1S»4S30 J? 

- or by enzymatic resolution of the rasemic 



amide f for which method the following references may 
usefully be consulted: 

R • M • Kellog, B.M* Meijer et al., J, Org B 
Chem. , 1388 , Volume 53, pages 1826-1828 

D * Rossi and l\ a Calcagni, Experimentia, 
1985 f volume 41 , pages 35-37 , 

- or by hydrolysis of a chiral amino acid 
precursor such as s for examples 

- a f ormyl amino acid of structure XI as 
described by Mac Ken 2 ie and Clough, J* Cheza. Boa, , 1912 > 
pp 390-397, or by Cram et. al . 9 J. M, Chenu Soc. ? 
1951,, S3, pp 2183-89^ 

- a hydantoin of structure XII as 
described in published British Patent Application lo. 
1,201, 168, 



H 




The compounds of formulae XI or XII can be 
obtained by resolution of the corresponding racemic 
modification with a chiral compound as described by 
Mackenzie and Clough f J« Chera. Soc M 1312 , pp 390-397^ 
or by D*u. Cram et al-, J. Cfaesa„ Soc, 1952, 83# PP 

2183-89^, for the compound .11 or as described in 
published International Patent Application Ho. 
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9,208,702 for the compound XII. 

Example* 6t f-H - ( 2S ) -2-aming--2- phenv lproiDi onic acid 
f Compound Mo, 10 ) 

22 g (0.115 mol) of { + ) - { 53 ) -5-methyl-5- 
5 phenylhydantoin ff 100 ml of water and 10 0 ml of 28% 

aqueous ammonia are introduced successively into a 1 
litre autoclave. The medium is heated at 160 °C for 15 
hours. After cooling to room temperature, the solution 
is concentrated under reduced pressure. The white solid 

10 obtained is treated with 100 nil of ethyl acetate for 2 
hours and then filtered and dried under vac cum at 8Q°C * 

10, 5 g of {-§-)- (2S j-2-aminc~2~phenylpropionic 
acid are collected in the form of a white powder which 
has a decomposition temperature of 266°C (Yield = 55 %; 

15 [a]| ?ac - +71.9° (+ or - 3.1°) (c -» 0.8 in 1M hydrochloric 
acid) } * 

In the same way , the following analogous 
compounds of formula Via war a obtained i 
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under reducsd pressure at 5Q°C for 15 h* There are thus 
recovered 23 g (0.121 mol) of ( + } ~ { 5S ) -S-siethyl-S- 
phenylhydantoin in the form of an off-white solid 
melting at 242°C (Yield - 66%? [&]f* c » "-£-113* (c - 1*0 
5 In ethane 1 ) ) . 

In the same way, but. using ( - ) ~S~z- 
methylbenzylamine, { - ) - { 5R } -5-methy 1-5 -phenylhydantoin 
is recovered in the form of an off-white solid melting 
at 248°C (Yield « 54%| - ^120° (c = 1*0 In 

10 ethanol) ) - 

In the same way ^ the following analogous 
compounds of formula XXIa were obtained t 

H 



o 

Xlla 
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j Compound j 
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j No. [ 
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According to a second vaxiaat of the process 
for the preparation of the optical isomers of formula 
l s the latter are obtained from the corresponding 

compounds by high performance liquid 
chromatography on a chiral stationary phase. A chirai 
stationary phase of Pirkie type with D-phenylglycine 
grafts is preferred. 

The racesic compounds corresponding to the 
formula I are prepared according to the methods 
described in the three patent applications mentioned in 
the introduction to the present text* 

-The examples below illustrate the optically 
active derivatives of formula I obtained according to 
Variant B of the process of preparation* 

Example 1% Se paration o f . the j±j and {-) enantiomers of 
the compound of the foll owin g formula (Compounds 'Ho*- 1 
and!) 




K 



The corresponding raoemic aomnannd is 
tur&pa.xzzd. according to a procedure analogous to ^hat 
described in Bxamgle 1 of the already mentioned Patent 
Application 55x048. This raoemic compound is 
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dissolved in an elueixt mixture composed of n-heptaxte, 
isopropanol and dxchXoromethaae, in the respective 
proportion by weight of 93,- 5 and 2 %* 

2,3 ml of the mixture thus obtained are 
5 injected into the chiral, high performance 
chromatographic column with the following 
characteristics % 

- column of Pirkie typa r with a diameter of 
10 urn and a length of 250 ua; 
10 - supports 5 jim I GO angstrom silica 

containing ionic D— pheaylglycine grafts * 

^he flow rate chosen is 10 zsl/min and the 
detector used is a UV detector at 250 nsu The 
enantioniericaily pure compounds are recovered by 
15 fractionation and concentration ox the pure fractions* 

The physical characteristics of the 
eaantiomers obtained , namely the melting point M*p* # 
the optical rotation measured in degrees for the 

compound dissolved in ethamoi at a concentratioa of 0.5 
2 0 g per 100 sal, and the retention time t R/ have been 
collated in the table be low £ 



CosipoundL Mo* 


M-P-CC) j £ajr 

j „ „ 


fc* (i- 
HLizxcrtes 1 


i 


138 j ^-60.7 f or * 1.3 


5.73 


! -£ 


138 j -53.6 * or - 0,9 


5-55 



10 



15 
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3&&-ggffiBgB^^ f oxirtula ,. ( Compounds- . &o» 2 

and 4 > s 




The corresponding racemic compound is 
prepared according to a procedure analogous to that 
described in Example 1 of the already mentioned Patent 
Application bp 599749. The corresponding {+} and £-} 
eaarttiomers {Compounds So* 3 and 4 respectively} are 
obtained by carrying oat the separation in the same may 
as above, The volme injected into the chiral column is 
1*5 ml* The optical rotation is measured after 
dissolving the compounds in methanol ead appears with 
the other physical characteristics, identical to those 
determined above, in the table below $ 



| Campooad Ho. 






132 ) +51,3 * ox - 1.2 j 2,89 


! 4 


132 [ -53.2 + or - 1.3 \ 11.17 



Exaijole 10? Separations of the f + ) and ?- > eis antiaaers 
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The corresponding raceaic compound is 
prepared according to a procedure analogous to that 
described in Example 1 of Patent Application Ep 599749 
already mentioned in the example above* The 
corresponding (4-) and ( — } enantiomsrs {Compounds Ho* 5 
and 6 respectively) are obtained by carrying out the 
separation in the same way as above-, The results 
obtained are collated in the table below: 



! Compound 
No. 


M.p. 

rc) 


[a] 2 ° (c) Solvent 


Absolute 
configuration 


5 


202 


+32*3° (a - 0*5} MsOH 


s 


6 


202 


-32.2° (a ~ 0,5} MeOH 


P, 



The absolute configuration of Compounds Ho* 1 
to 4 was determined by chemical correlation with the 
absolute configuration of the corresponding s*amino 
acid described in the literature- The absolute 
configuration of Compounds 2fo* 5 and 6 was determined 
by X-ray crystallography * 

Another subject of the invention is new 
optically active compounds usafol especially as 
intermediates in the preparation of the compounds of 
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formula 1 * These iivtermed iates have the formulae III * 
IV, VI, VII, ¥111 and X: 




In which R- to R s have the same meanings as in the 
general formula I of the invention^ 
5 and the compound of formula IX; 




in which R 1 and R 2 have the same meaning as above 
and E 3 represents an optionally faalogenafced C^-C* 
aXIcyl radical r 



and trie compound of formula Xxlb: 




in which R 2 has the same meaning as above and PJ 
represents a phenyl , phenoxy or pyridyloxy 
radical < these radicals optionally being 
substituted by 1 to 3 groups, which are identical 
or different g chosen, from R 7 as defined above* 
The following examples illustrate the 
fungicidal properties of Compounds Mo. 1 to 6, 11 to 14 
and 25 to 28 of formula (I) according to the invention. 
In these examples^ the raicemic modification 
corresponding to enantiomeric Compounds 1 and 2 is 
recorded as 1+2 » Likewise, the racexsic modification 
corresponding to Compounds 3 and 4 is recorded as 34-4* 
More generally, the r&cesiie modification corresponding 
to enantiomeric Compounds n and n+1' is recorded as 
n^(n±l ) » 

E xample Bi s In vivo test on Puccini a 
racondita { bro^n rust of wheat)? 

Ktl aqueous suspension of the active material 
to be tested is prepared 9 by fine milling f having the 
fol lowing compositions 

- active materials 60 mg 

- Tveen 80 surf acse-ectl^e agent (oleata of 



polycondensate of ethylene oxide with sorbites) diluted 

to 10 % in waters 0.3 ml 

- volume made up to 60 ml with water* 

The active material to be tested is either 

one of the 2 enantiomers according to the invention or 

the corresponding racemic modification* 

This aqueous suspension is then diluted ^exth 

water to produce the desired concentration of active 

material* 

Wheat of the Talent variety,, in pots,, sown on 
a 50/50 peat/pozzolana earth substrate. is treated at 
the 10 cm high stage by spraying the above aqueous 
suspension* 

After 24 hours* an aqueous suspension of 
spores (100*000 sp/cm 3 ) is sprayed on the wheat? this 
suspension was obtained from infected seedlings. The 
wheat is then placed for 24 hours in an incubation cell 
at approximately 2Q*C and at 100 % relative humidity, 
and then for 7 to 14 days at 60 % relative humidity * 

Monitoring of the condition of the seedlings 
is carried out between the 8th and 15th day after 
infection, by comparison with an untreated control. The 
concentration of active material tested 9 IC 75 (expressed 
in ppm) r at which 75 % inhibition of the disease is 
observed , is then determined* 

The results are collated in the following 

tables 
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e xam p le B2 £ in vivo test on P hy t.ophlth era ingest; an s 
{■tomato lat.e blight) : 
25 An aqueous suspension of the active mater ial 



to be tested is prepared , by fine milling f having the 
following compositions 

- active materials 50 mg 

- Tween 8 0 surface-active agent (oieate of 
polycondesisate of ethylene oxide with sorbitan) diluted 
to 10 % in waters 0.3 ml 

- volume made up to 60 ml with water. 

The active material to be tested is chosen 
from the same compounds as in the preceding example* 

This aqueous suspension is then diluted with 
water to produce the desired concentration of active 
material * 

Tomato seedlings (Marmande variety) are grown 
in pots « When these seedlings are one month old {5 to 
6-leaf stage, 12 to 15 cm high) , they are treated by 
spraying the above aqueous suspension at various 
concentrations of the compound to be tested . 

After 24 hours f each seedling is infected by 
spraying with ao aqueous suspension of spores 
(30,-000 sp/cxa 3 } of Phvtophthora infestans . 

After this infecting, the tomato seedlings 
are incubated for 7 days at approximately 20*C in an 
atmosphere saturated with moisture * 

Seven days after infecting,, the results 
obtained in the case of the seedlings treated with the 
active material to be tasted are compared with those 
obtained in the case of the seedlings used as controls* 
The concentration of active material tested^ XC 7S 



(expressed in ppm) r at which 75 % inhibition of the 
disease is observed, is then determined* 

The results are collated in the following 

table s 
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i Compound No. j IC 75 (ppm) 
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The invention also relates to the 
compositions for protecting plants against fungal 
diseases, comprising , in combination with one or more 
solid or liquid vehicles which are acceptable in 
agriculture and/or surface-active agents which are also 
acceptable in agriculture, one {or a number of) active 
material which is a compound of formula I, 

In fact s for their practical use, the 
compounds according to the invention are rarely used on 
their own* Most often these compounds fonn part of 
compositions* These compositions § which can be used as 
fungicidal agents , contain, as active material , a 
compound according to the invention as described above 
as a mixture with solid or liquid vehicles which are 
acceptable in agriculture and surface-active agents 
which are also acceptable in agriculture * In 
particular,- the customary inert vehicles and the 
customary surface-active agents can be used. These 
compositions also form part of the invention. 

These compositions can also contain all kinds 
of other ingredients such as f for example ? protective 
colloids f adhesive s r thickening agents , thixotropic 
agents f penetration agents, stabilizing agents,, 
sequestering agents and the like. More generally , the 
compounds used in the invention can be used in 
combination with any of the solid or liquid additives 
which correspond to the osual formulating techniques, 

C3enarally f the compositions according to the 



40 

invention usually contain approximately 0.05 to 95 % 
{by weight) of a compound according to the invention 
( subsequently called active material ), one or more 
solid or liquid vehicles; and ? optionally s ens or more 
surface-active agents. 

The term "vehicle" $ in the present account f 
means a natural or synthetic g organic or inorganic 
material with which the compound is combined in order 
to facilitate its application to the plant, to seeds or 
to the soil* This vehicle is therefore generally inert 
and it has to he acceptable in agriculture $ especially 
to the treated plant. The vehicle can be solid ( clays , 
natural or synthetic silicates, silica^ resins , waxes, 
solid fertilizers , and the like) or liquid ( water , 
alcohols, especially fautanol f and the like)* 

The surface-active agent can be an 
emulsifying f dispersing or watting agent of ionic or 
p.onionic type or a mixture of such surface-active 
agents. There may be cited f for example , salts of 
poly (acrylic acids) P salts of 1 igno's ulph onic acids 9 
salts of phenol suiphenic or naphthalene suiphonic acids f 
polycondensates of ethylene oxide with fatty alcohols 
or fatty acids or fatty amines f substituted phenols 
(especially alkylphenols or arylphenols } , salts of 
esters of sulphosuccinic acids , derivatives of taurine 
(especially aikyltaiarates ) , phosphoric asters of 
polycondensates of ethylene oxide ^rith alcohols or 
phenols, esters of fatty acids and of polyols, and the 



derivatives of the above compounds having sulphate, 
sulphonate or phosphate functional groups. The presence 
of at least one surface-active agent is generally 
indispensable where the compound and/or the inert 
vehicle are not soluble in water and where the vector 
agent of the application is water. 

Thus* the compositions for agricultural use 
according to the invention can contain -the active 
materials according to the invention within very wide 
limits r ranging from 0,05 % to S3 % (by weight). Their 
surface-active agent content is advantageously between 
5 % and 40 % by weight . 

These compositions according to the invention 
are themselves in fairly diverse, solid or liquid 
forms , 

There may be mentioned, as solid composition 
forms s powders for dusting (containing the compound at 
a content of up to 100 % ) and grannies , especially 
thosa obtained by extrusion by compacting f by 
impregnation of a granulated vehicle,, or by granulation 
from a powder {the content of the compound in these 
granules being between 0„5 and 80 % for the latter 
cases) ? tablets or ef f ervescent tablets. 

The compounds of formula (I) can also be used 
in the form of powders for dusting; it is also possible 
to use a composition comprising 50 g of active material 
and 95 0 g of talc? it is also possible to use a 
composition comprising 20 g of active material , 10 g of 



finely divided silica and 910 g of Hale; these 
constituents are mixed and milled and the mixture is 
applied by dusting* 

As composition forms which are liquid or 
intended to constitute liquid compositions during 
application t there may be mentioned solutions, in 
particular water-soluble concentrates, emalsifiable 
concentrates r emulsions f suspension concentrates/ 
aerosols, lettable powders (or sprayafola powder) ? 
pastes or gels * 

The eamlsif iable or soluble concentrates most 
often comprise 10 to 80 % of active material r while the 
ready-to-apply solutions or emulsions contain Q.001 to 
20 % of active material. 

In addition to the solvent s the emulsif iable 
concentrates can contain^ when this is necessary , 2 to 
20 % of suitable additives such as the stabilizing 
agents , surface-active agents, penetration agents^ 
corrosion inhibitors,, dyes or adhesives mentioned 
above * 

It is possible , by diluting these 
concentrates with water, to obtain emulsions of any 
desired concentration which are particularly suitable 
for application to crops* 

By way of example, the composition of several 
emulslfiabla concentrates will now be given t 



400 g/1 



- allcaliae dodecylbenzenesulphonate 24 g/1 



- active material 

- alkaline dodecy 

- condensate of 10 molecules of ethylene oxide 

. . , . , 16 g/1 

with nonylphenol 

, . 200 g/1 

- cyclonexanone 

c*> 1 litre 

- aromatic solveno 

According to another emulsifiable concentrate 

formula,, there are used: 



. , 250 g 

- active material 

- epaxidized vegetable oil 22 g 

- mixture of alkylarylsulphonate and 

of ether of polygiycol and fatty alcohols 100 5 

- disethyiformamide o0 g 

575 g 

- xylc - - 



-The suspension concentrates, which can also 
bs applied by spraying, are prepared so as to produce a 
stable fluid product which does not settle out and they 
generally contain from 10 to 75 % of active material, 
from 0.5 to 15 % of surface-active agents, from 0.1 to 
10 % of thixotropic agents, from 0 to 10 % of suitable 
additives, such as antif earning agents, corrosion 
inhibitors, stabilising agents, penetration agents and 
adhesives and, as vehicle, water or as organic liquid 
in. which the active material bas little or no 
solubility : certain solid organic materials or 
inorganic salts can be dissolved in the vehicle to help 
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in preventing sedimentation or as axitifree^e for the 
water * 

By way of example. the composition of a 
suspension concentrate will now be given: 
5 SC . Example .,.1 

- active material 500 g 

- poiyoondensate of ethylene oxide with 

t r i s t yry 1 phenyl phosphate SO g 

- poly condensate of ethylene oxide with 

10 alkyiphenol 50 g 

~ sodima palycarboxyiata 20 g 

- ethylene glycol 50 9 

- o r ganopo lysiloxane oil (ant if cam) 1 g 

- polysaccharide 1-5 g 
15 - water 316*5 g 

The wettable powders for spr&yable powders} 
are generally prepared so that they contain 20 to 95 % 
of active material , and they generally contain, in 
addition to the solid vehicle , from Q to 30- % a£ a 

20 wetting agent, from 3 to 20 % of a 'dispensing agent 
and, whan necessary , from 0*1 to 10 % of one or more 
stabilizing >ag&nts and/or other additives, such as 
penetration agents ^ adb.es Ives, or ant.iaaki.ng agents^ 
dyes, and the like*" 

25 In order to obtain, the sp ray a!b le powders or 

wettable powders , the active SEateriais are intimately 
mixed in suitable mixers with the additional substances 
and the mixture is milled in mills or other suitable 



grinders « Spray able powders are thereby cbt&ijxed whose 
wettability and su^pan^ibiiity are advantageous ? they 
can be suspended in water at any desired concentration 
and these suspensions cai^ be used very advantageously 
in particular for application to plant leaves* 

Instead of wet table powders , it is possible 
to produce pastes. The conditions aud methods for 
producing and using these pastes are similar to those 
for the wettable powders or spray able powders* 

By way of example, various wettafale powder 
(or spray able powder) compositions will now be given: 
WP Bxagi oljg 1 

- active, material SO % 

- condensate of ethylene oxide with fatty 
alcohol (wetting agent} 2*5 % 

- condensate of ethylene oxide with 
phexiyiethyiphenoi (dispersing agent). 5 % 

-* chalk {inert vehicle) 42*5 % 

WP Bx^ple_2, 

- active material 10 % 

- condensate of 6 Ho 10 moi of ethylene oxide 
with C 13 branched- type synthetic q:cq alcohol 
(wetting agent) 0.75 % 

- neutral calcium lignosulphonate 

(dispersing agent) 12 % 

- calcium carbonate (inert filler; gs 100 % 
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WP Exa mple 3 % 

This wsttahla powder contains the sasse 

ingredients as in the above example, in the proportions 
below: 

5 - active material 75 % 

- wetting agent 1*50 % 
~ dispersing agent 8 % 

- calcium carbonate (inert filler) qs 100 % 

WP Examp le 4s 

10 - active material 90 % 

- condensate of ethylene oxide with 

fatty alcohol {wetting agent) 4 % 

- condensate of ethylene oxide with 
phenyiethylphenoi (dispersing agent) 6 % 

15 WP Example S t 

- active material 50 % 

- mixture of anionic and nonionic 

surf ace- active agents (wetting agent) 2*5 % 

- sodium iignosuiphonate {dispersing 

20 agent) 5 % 

- kaolin clay { inert vehicle) 42.5 % 

-The aqueous dispersions and emulsions * for 
example the compositions obtained by diluting a 
wet table ponder or an emnlsifiable concentrate 
25 according to the invention using water e are included 

within the general scope of the prasant Invention. The 
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emulsions can be of water-in-oil or oil~in-water type 
and they can have a thick consistency like chat of a 
"mayonnaise* - 

The compounds according to the invention can 
5 be formulated in the form of water-di spersible granules 
also included in the scope of the invention* 

These di spersible granules, with an apparent 
density generally between, approximately 0*3 and 0*6 # 
have a particle size generally between approximately 
10 150 and 2,000 and preferably between 300 and 1,500 
microns * 

The active material content of these granules 
is generally between approximately 1 % and 9Q % t and 
preferably between 25 % and 90 %- 

15 The remainder of the granule is essentially 

composed of a solid filler and optionally of 
surface-active adjuvants whiclbi confer water- 
dispersibility properties on the grannie. These 
granules can be essentially of two distinct types 

20 depending upon whether the filler tss-ed is soluble or 
insoluble in water,. When the filler is water-soluble, 
it can be inorganic or* preferably* organic* Excellent 
results have been obtained with urea. In the case of an 
insoluble filler., the latter is preferably inorganic, 

25 such as t for example,, kaolin or beatoaite* It is then 

advantageously accompanied by surface-active agents I at 
an amount of 2 to 20 % by weight of the grannie) of 
which mora than half consists,, for axainala* of at least 
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one essentially anionic dispersing agent: such as an 
alkali metal or aikaline^earth metal poly naphthalene 
sulphonate or an alkali metal or alkaline—earth metal 
lignosulphonate, the remainder consisting of nonionio 
or anionic wetting agents such as an alkali metal or 
alkaline-earth metal aikyiiiaphthalene sulphoaate. 

Moreover; although this is not indispensable f ■ 
it is possible to add other adjuvants such as anti- 
f earning agents. 

The granule according to the invention can be 
prepared by raiding the required ingredients and then 
granulating according to several techniques known 
per se (pelietizer # fluid bed* atomizer f extrusion f and 
the likej . Generally , the preparation is completed by 
crushing followed by sieving to the particle size 
chosen within the ab o vex&sxi t i oned limits* It is 
alternatively possible to use granules obtained as 
above and then impregnated with a composition 
containing the active material. 

Preferably* it is obtained by extrusion ^ the 
preparation being carried out as shown in -the examples 
below* 

DG Exa mple 1 % Diss - ^r gible granules 

90 % by weight of active material and 10 % of 
urea in the pearl form are mixed in a mi^sr. The 
mixture is then milled in a pin mill* A powder is 
obtained which is moistened with approximately 8 % by 
weight of water • The damp powder is extruded in a 



49 

perforated-cylinder extruder. A granule is obtained 
which is dried and then crushed and sieved so as to 
retain only the granules with a size between 150 and 
2*000 microns respectively* 
5 DG Example 2 s Qiss^SMiM2^3^MIl^X^ 

The following constituents are mixed in a 

mixer t 

~ active material ^ * 

- wetting agent ( sodium alkylnaphthalene 

10 sulphonate) 2 % 

- dispersing agent (sodium polynaphthalene 

sulphonate) 8 % 

~ water-insoluble inert filler (kaolin) 15 % 

This mixture is granulated in a fluid bed, in 
15 the presence o£ water s and is then dried ^ crushed and 
sieved so as to produce granules or between 0.15 and 
0*80 mm in size* 

These granules can be used alone or in 
solution or dispersion In water so as to produce the 
2 0 required dose- They can also be used to prepare 

combinations with other active materials,, especially 
fungicides , the latter being in the form of lettable 
powders or of granules or aqueous suspensions. 
As regards the compositions which are 
25 suitable for storing and transporting, they ^rs 

advantageously contain frcs. G*G5 to 55 % (by weight) of 
actios substance* 

subject of the invention is a process 



for the treatment of crops affected by or capable of 
being affected by fungal diseases f characterized in 
that an effective amount of an optically active 
compound of formula 1 is applied preventively or 
curatively* 

The compounds of formula I are advantageously 
applied at doses of 0*005 to 5 kg/ha, and more 
specifically of 0*01 to 1 kg/ha* 



THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS 2 
L Optically active 2-imidazolin~5~one or 2- 

imidazoline-5-thione derivatives of general formula I 




in which 1 

5 -W represents ait oxygen or sulphur atom or 

an 5~Q groups 

•~M represents an oxygen or sulphur atom, or 
an optionally halogenated CH 2 radical 1 
is an integer equal to 0 or 1; 
ID ■-* means the asymmetric carbon atom 

corresponding to a stereospecif ic 
configuration j 
-R 1 and H 2 are different 'and represents 

- an alky I or haloalkyi radical 
15 containing I to 6 carbon atoms or 

- an alkoxyalkyl, alkylthioalkyl , 
alkylsulphonylalkyl 8 

monoalkylaminoalkyl 9 alkenyl or alkynyl 
radical containing 2 to 6 carbon atoms 
20 or 

- a dialkylaiainoalkyl or cycloalkyl 



radical containing 3 to 7 carbon atoms 
or 

~ an aryl radical comprising phenyl , 
naplithyl, thienyl, fury I , pyridyl, 
benzothienyi , betizof uryl , quinolyl , 
isoqeinoiyl or methy lenedioxypheny 1 * 
optionally subs titu ted by I to 3 groups 
chosen from R 5 or 

- an arylalkyl, ary loxyalky 1 # 
arylthioaikyl or arylsulphonylalkyl 
radical ? the terms aryl and alkyl having 
the definitions given above or 

- R 1 and H 2 can form, with the carbon to 
which they are bonded on the ring ? a 
carbocycle or a heterocycle having from 
5 to 7 atoms,, it being possible for 
these rings to he fused to a phenyl , 
optionally substituted by I to 3 groups 
chosen from R*; 

represents^ 

- a hydrogen or an optionally 
halogeziated C a *-C 2 alkyl radical . when p 
is equal to 0 or (M) ? is a CH 2 radical^ 

- an optionally halogenated C x -C 2 alkyl 
radical f when (M) P represents an oxygen 
or sulphur atom? 

represents % 

- the hydrogen atom or 



~ an alkyl group containing I to 5 
carbon atoms or 

- an alkoxyalkyl, alkylthioalkyi/ 
haloalkyi , cyanoalky 1 , thiocyanatoalkyi / 
alkenyi or alkynyl group containing 2 to 
6 carbon atoms or 

- a dialkylaminGaikyl , 

a i koxy c ar bony I a Iky 1 or N- 
alkylcarhamoyialkyl group containing 3 
to 5 carbon atoins or 

- an m s N-dialkylcarbajnoylalkyl group 
containing 4 to 8 carbon atoms or 

- an aryl radical comprising phenyl f 
naphthyi,? thienyl* f uryl , pyridy 1 , 
pyrimidinyl , pyridazinyl f pyrasinyl f 
benzothienyl , benzof uryi F qninolyl g 
isoquinolyl or methyienedioxypheoyl , 
optionally substituted by 1 to 3 groups 
chosen from R s or 

- an aryl alkyl r ary loxyalky I , 
arylthioalkyl or arylsulphcnylaikyi 
radical , the terms aryl and alkyl having 
the definitions given above j 
represents s 

- H, except when R* is H f or 

- an alkyl p haloalkyi, alkylsuiphomrl or 
haloalkyi sulphonyl radical containing 1 
to 6 carbon atoms or 
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- an alkoxyalkyl, aikyithioalkyl, acyl r 
alkenyl ? aikynyi^ haloacyl , 
alkoxycarbonyl 8 hai oai koxycarfaony 1 ? 
alkoxyalkyl sulphonyl or 

cyanoalkyl sulphonyl radical containing 2 
to 6 carbon atoms or 

- an alkoxyalkoxycarbonyl, 
alkylthioalkoxycarhonyi or 

cyanoalkoxycarbooyl radical containing 3 
to 6 carbon atoms or 

- the fonnyl radical or 

- a cycloaikyl^ alkoxyacyl^ 
alkylthioacylj cyanoaeyi , 
alkenylcarbonyl or alkynylcarfaonyi 
radical containing 3 to 5 carbon atoms 
or 

- a cycloalkylcarbonyl radical 
containing 4 to 8 carbon atoms or 

- a phenyl; arylalkylcarbony 1 F 
especially pbenylacetyi and 
phenylpropionyl ; aryicarbonyl w 
especially benzoyl 9 optionally 
substituted by 1 to 3 groups from R 5 ? 
thieny lcarbonyl } f ury Icarbonyl ; 
pyridylcarbonyl ; bsnzyIox¥carbciiyI | 

f ur fury lossy car bony 1 f 
tstrahydrofurfuryloxycarbonyl f 
thieny isiethoxycarbonyl j 



pyr idylaethoxy car bony 1 ; phenoxycarbonyl 
or { phenyl thio ) carbony 1 , the phenyl 
being itself optionally substituted by 1 
to 3 groups from R 6 ; ( alky I thio) carbony I ; 

( haloalky ithio } carbony 1 ; 

( alkoxyalky Ithio } carbonyl ; 

( cyanoa Iky Ithio ) carbony 1 ; 

( bensy ithio ) carbonyl I 

{ fur fury Ithio ) carbonyl ; 

( t etrahydr of ur fury ithio ) carbonyl ; 

{ thienylmethy Ithio ) carbonyl ? 

{ pyr idylmethyl thio ) carbonyl or 

aryl sulphonyl radical or 

- a carbamoyl radical , optionally mono* 
or di substituted by: 

- an alkyl or haloalky 1 group 
containing I to 6 carbon atoms or 

- a eycioaikyl, alkenyi or alkynyl 
group containing 3 to 6 carbon 
atoms or 

- an alkoxyalky i , alkylthioalkyl or 
eyanoalkyl group containing 2 to 5 
carbon atoms or 

- a phenyl 9 optionally substituted 
by 1 to 3 R £ groups | 

- a su Iphaznoy 1 group t optionally mono- 
or disubstituted by 5 

- an alkyl or haloalky! group 



containing 1 to 6 carbon adorns or 
~ a cycloalkyl, alkenyl or alkynyl 
group containing 3 to 6 carbon 
atoms or 

- an alkoxyalkyl, alkylthioalkyl o: 
cyanoaikyl group containing 2 to 6 
carbon atoms or 

- a phenyl f optionally substituted 
by 1 to 3 R £ groups } 

- an alkylthioalkyl sulphonyl group 
containing 3 to 8 carbon atoms or a 
cycloalkyl sulphonyl group containing 3 
to 7 carbon atoms } 

- R 4 and R 5 ? taken together 3 can also 
form, with the nitrogen atom to which 
they are attached f a pyrrolidine f 
piper idino, morpholino or piperazino f 
optionally substituted by an alkyi 
containing 1 to 3 cz^rha-n. atoms,, group? 
represents : 

- a halogen atom or 

- an alkyi,: haloalkyi- aikoxy # 
haloalkoxy i7 alkyi thio. haloalkylthio or 
alkylsixiphonyi radical containing 1 to 
carbon atoms or 

- a cycloalkyl , haiocycloalkyl # 
aikenyloxy. alkynyloxy, alkeziylthio or 



carbon atoms ar 

- the nitre or cyano group or 

- an amino radical f optionally mono- or 
disubstituted by an alkyl or acyl 
radical containing 1 to 6 carbon atoms 
or an alkoxyc&rbonyl radical containing 
2 to 6 carbon atoms 

- a phenyl,, pbenoxy or pyridyioxy 
radical 9 these radicals optionally being 
substituted by 1 to 3 groups, which are 
identical or different # chosen from E 7 ; 

- R 7 represents: 

- a halogen atom chosen from fluorine , 
chlorine ? brcsalne or iodine # or 

- a linear ox: branched alky! radical 
containing fz:om 1 to £ carbon atoms,, or 
~ a linear or branched alkoxy or 
aikyithlo radical containing from 1 to 

6 carbon atoms, or 

~ a linear or branched haloalkcxy or 
haioalkylthio radical containing from 1 
to 6 carbon atoms # or 

- a nitriie radical , or 

- a nitre radical; 

and the agriculturally-acceptable sail fled forms of 
these c ompound & * 

2 * Optically active cciapounds according to cia±2& 

1 of formula 11% 
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3-* Optically active compounds of formula II 

according to claim 2 in which M represents an oxygen 
atom* 

4* Compound according to claim 2 F characterised 

in that it is the B-(^) enantiomer of the compound of 
formula XI in which W is an oxygen atom, E 2 is a methyl f 
M is a sulphur atom # p is equal to 1, R 3 is a methyl* R 4 
is a phenyl and R 5 ' and R £ represent a hydrogen atom* 
5 * Process for the preparation of the compounds 

of f ormula I in which p — I and M — S and. W — O 
according to one of claims 1 to 4 by reaction of the 
compound of forsKLla III* 

H 




1b which w represents an oxygen s;tcm, 
with nhe compound of formula R 2 X in which X 
represents the chlorine^ bromine or iodine atom or the 
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sulphate group or an alkylsulf o&yloxy or 
arylsuX£onyloxy group, 

In a solvent and iis the presence of a base, 
ax a temperature between -5°C and +80*0. 
5 6* Preparation process according to claim 5~ 

characterised in that the solvent is chosen from 
ethers , cyclic ethers F alky! esters , acetonirrile* 
alcohols containing from i to 3 carbon atoms or 
aromatic solvents^ preferably hetrahydrof aran* 

10 7* Preparation process according to claim 5, 

characterized in that the base is chosen from an 
alkoxide, preferably potassium tert- but oxide, an alkali 
metal or alkaline-earth metal hydroxide^ an alkali 
metal carbonate or a tertiary assine» 

15 8* Process for the preparation of the compounds 

of formula I in which p « 1 and M = O and W ~ 0 
according to one of claims I to 4, characterized in 
that the corresponding compound of formula I for which 
p = 1 and M ™ S is reacted with the alcohol of formula 

20 R 3 GH in a solvent, in the presence of a strong base and 
at a temperature of between: 50 and 80 

9. Preparation process according to claim 8^ 
characterized in that the strong base is chosen from an 
alkali metal hydroxide,- a strong organic base or an 

2 5 alkali metal alkoxide of formula RHTMet* in which Met* 
represents an alkali metal or alkaline— e^rth metal. 

10. Preparation process according to elaijs 8 , 
characterized in that the reaction is a^cxx^d out by 
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taking the alcohol R 5 OH as solvent and the sodium 
aikoxide R 3 0"Na* as base, 

11* Process for the preparation of the compounds 

of formula I in which p = 0 and E 3 is a hydrogen, atom 
according to ana of claims 1 to 4 by reaction of the 
compound of formula VI it 

,i NH-> 

ft — N 

o 'n-R' 

R 5 

with an excess of dimethyl forzaamide dimethyl 
acetal at a temperature between 10 and 100*0 • 
12* Process for the preparation of the optically 

active compounds of fonnuia I in which R 3 is an 
optionally haiogenated C a -C 2 alkyl radical and in which 
p = 0 or p ™ 1 and M = CH 2 according to one of claims 1 
to 3 by reaction of the oomnonnd of formula XX : 




with the compound of formula Vi 



1J * Optically active compounds which are useful 

especially as intermediates ia the preparation of the 
compounds of formula 1 according to one of claims I to 
4 ' characterized in that they have the formula : 



* 



H 

i 

N. 



R 



w 



III 



R 5 



R i — c~h=C=S 

C0 2 R 

IV 




in which k 1 to R 5 have the same meanings as in 
he general formula I of the invention r 
and of formula IX; 



oa x sxkt to to eno o; Sn x pet o o ty& r sjTus^eg: zo sputioamoo 
a-qq, mojzj uasoqo j^T^&vzm. 5Ait|.DB (50 :xaqemu b 10} auo 
^in^TnoiiSs tit 0iq'naaDD3 osp sxs qoxq^ sanaSi? eAT^D^ gr 

ut ^S^iTSTJtdmoo stiOT^TsodiBOo TBpioTSung *gx 
- x Aq^aBi ts st c h proa jAnaqa b si t h '11 pii^ XXZA * XXA 



qux 




9 T 

n 



:qiIX Btxtiiizoi 50 p-tn=? 



XI 

o 



y^fC n . 



16, Process for the treatment of crops affected 

by or capable of being affected by fungal diseases, 
characterized in that an effective amount of an 
optically active compound of formula I according to one 
of claims 1 to 4 is applied preventively or curatively. 
17 , Process for the treatment of crops according 

to claim 16? characterized in that the compounds of 
formula I are applied at doses of 0.00-5 to 5 kg/ha, 
preferably of 0*01 to 1 kg /ha. 

18. Optically active compounds according to claim 1, 
processes for the preparation thereof, or fungicidal 
compositions comprising said compounds, or processes for 
the use thereof, substantially as hereinbefore described 
with reference to the Examples. 

19. The steps t features 3 compositions and compounds 
disclosed herein or referred to or Indicated ±ti the 
specification and/or claims of this application^ 
individually or collectively, and any and all combinations 
of any two or more of said steps or features, 
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Fungicidal optically active 2-isiida2soiin-5-one 
and 2~iznid&zoline<-5-thione derivatives 



with 

M - Q$ S or optionally halogenated CE 2 
W =^ 0, S or S-O 
p - 0 or 1 

R l ? R 2 and R* are a hydrocarbon f especially aryl , 
radical which is optionally substituted , especially 
halogen atoms 

R 3 is E or optionally haioganated C a -C 2 alkyl 

P, s is a hydrocarbon radical* 

3 * Use as agricultural fungicides * 



1. 



Optically active 2 - ixEidazolia- 5 -one and 2~ 



imidazoline-S-thione derivatives « 



They are of general formula Is 




